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t A*o3W J: < & J: o tc 

, <*«S*!|lim +*>NO*Jh/>fcJ:4||fc. &6 

&N0 2 WJttlWSlBJ: *>«>*< (20~90%) £4 
Jr^fclHEL, ^<^2<mmiMXU. Ti0 2 . Z 
nO, *;H**OOVvfiifr£^#fci-4iHRf$. 
ttffll/CNO, fc±tfN0 2 S»t;^foH«*fci»3»S 



E 
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(no, ) iv&t&WkX'h*). micornxm-w. 
«ffl2SSW=*trNO, +o>N0 2 miJ s mx t )i>m 

&iofcNO£N0 2 fcUHfcU «<»20MISia? 
NO. feJtfNO, £Ti0 2 . ZnO, ±)\Sf-M h 

<n\ ^tifrtt&ttt tmmmzm ? itx mbisse 
ux. micwmTMx\ no, «t»fci»iNo, ojt 

**«2 0~9 0Xt«r*J:^tNOfcNO 1 fclMrt-4 

[Km 3 1 mm i saoa»Kftft«ft**i6fc*j 

WC, JjSKOjnJUaT*, NO, 4>fciW>3>N0 2 <Oit 
***5 0%fiU:fcfc4J:3fcNOfcNO, CRfeU ff 
2«ff«KaiT«fl;WtM>->X:H»NO i £SB 

[ts*«5 ] mm i ett^smftMoN^^izii 

ffltiONO, *?)NO£N0 2 KiWfc3tf4£i:£1$ 

Wt. ifltt&k LTT i O z £J?JV\ T i 0 2 tjS«4 
0 0 n mOTc9iS»h3fc£,TO LTNOSrN0 2 fciWfc 

m. 

imm7 ) mm i entoaMmutoiOM^^cd 
sum. 

[m«*8] mmimvmmmmvmzmizii 

WC. ^2<7)jaaiST'NO, £01 

u cr^no, mm^x^itzmzmm^m 

imm9] mm8Mm^>mmmim(Dm:imi l zi3 
v ^x . mm 7)v-h 'j ttjs&m t l < uaw* k 

[M*q( l o ] 31$$ i roa5Sim«K3fe£*8$: 

awe, s«Msm^aass§tc^-5TTio 2 

»k-f*5^h*fflRL. *<om*V->X'm!&tl 
XmmthTiOt S/-hfc»*4 0 0nmJSlT«ifill 
it*MWLTNO*NO, CIHfcU fM^HHWV 



-y-cwNo, no 2 L-caarrsT 
to- v-wz®mzvhzt*mitth±%*<F>m 

[0001 ] 

m h y*ii>t:tmtiizte ix , 

&MMX'h*m®.im (NO, :-»fea*NO, 

OMttSNO,***!;) *»3f**#ifefcR*i. 

[0002] 

KH»i±i: LTgS)$. ^fCr-f— WiVyy*^ 
fmT(r>JzfSA><nNO % WmtO. 2~0. 3ppm, 

mmcom\ ^mmx-h^m^Mmttx^o, <r> 

mtmizmixm«%m9tztix\.^. 

[ o o o 3 ] msL^sn«<om<r^f»kn 

fc***SW*>NO, <0««tfaEUfclS*Ttt. NO 
kNO z <^Jt¥*«B&9 : lT'N0#*¥£.W>Tfc9, 

£<oa^a»&t>, *$wa>A>oNo, i^jiateaift 

t, S14«(iN0 2 ^©^^fcJS^ctStg-r^* 5 , 
NO, 1M<n±&ft&&to&KO<7)mtMtWll£l3m 

no 2 tiwfcu. a»iffisi«f<oNo x sbsioo%n 

[0004] 

[ IHUWft I X o k 1 1 mm ] L-A 1 U=Sr** h . Buffi L 

fts. -«r*>%. wssmcoNojgjKtigiim^aff 

*CJ:0»*JI!*JEIW6. ift.K»UT. fe^S^, 

*4* j . *Y>cr>miEL, matin omsi0sm£'& 
to&xmEizMWtl ztimK. twfyZrm 

[0005] iO»ffl»l±K<0jiSit«»=5f S*ufetWT 

thztizhb. 
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[0006] 

S^CMfNO, 4><DN0 2 Jt^tfS^OiKiUJ: 

3{cnojno 2 tcgHbu m<m2mmjMX'N 

O. i>±VN0 2 £Ti0 2 , ZnO. t^r^M h 

[0007] (i) ine^m #«iig-t\ no, 

i63>N0 2 OJt^'2 0-9 0% (#2 L<ti5 0%) 
t^l»J:3{CN05rN0 2 £Itfb-f& (lf*JI2) . 

(2) si, »2««sii8fc:8*, S3co«aaxgT'ffi 

O, +tAi>6SN0 2 «JtW5 0%iil±t^SJ;at 

no*no 2 owbu %2<7)i&mmxn.xi&%i® 
[0008] o) mi<wmxmx\ *v>. i>i<u 

%$mttmz£<0NO % +^N02rN0 2 fcIHb£-£l> 
{m»W5 ) i>cr>k L, £Oi§£(CftMI&i: LTT i O 
2 £fflV\ TiO, t&^4 0 0nmIilT<OjS^I-3t^ 
HSJtLTNO£N0 2 CiSHbStf* <fit*i36 ) . 

(4) w,2mmiMZ'm^h®MV!tLx. t/muvir 

2<^6aiSTNO, *«*Lfc8*tt*£Kltt£ft» 
U ®^NO x *»ffiS*m*Lfc«K||ttffl1-i 

ife»U (atLTSttffl-f* (19*9) . 

[0009] (5) w&®25wmmmi,z®'>x 

>-C#l»&fc LXWfct&T i 0 2 i/- h tetWW 0 0 
nmUlTOjfiSIJI-^BgWL-CNOSrNOj fcBHbU 
a^^aitV-^fJiNO. N0 2 £gs*/HR*«i: 
LT$Bgtl>Ti0 2 3/-ht«atS-a-iJ:3fcUfcN 

o x mzm^hi im&i o) . 

[ooio] -r fPMtwiNo, oc^mtcn 

-f£9mT\ B?IBUv:Ti0 2 , ZnO, *;U-f -f 4 h 
ZiMttk-t&Rmmi, NO, ^©*j§gt'BS|5l« 

(pi^) <7>NotNo 2 zmmz!mt$>&'K<7)fo& 
zbi^mitz. tzx\ mk. mttt ixm^x 

^fciSliKKfUTTiOj , ZnO, Wf-M h<0 

mioamm) vmsmsssn mta. m&m® 

Yv&urmMJx) (c#^fil.NO x m&coNOim 

(NOtN0 2 0)Hc&\ffi9 : 1 ) 
6«fc3fcKfcLT, NO, *(C>S«)^N0 2 *>Jt##2 



0 ~ 9 0 % i: ft h ± 5 (= iStf> 5 £ fc i 0 , ^ < SB 2 <D 
jaaxgT'ti B«|?if.^*tt* N O k N O , £tS?t/l/-fo|H 

#± o-JWi & i k mmtix t * . 

[001 1] ifc. ifiaw^ INSIST-NO $ NOj 

miz*hffltm%k'ffimx-zz. n 
vsmxifm+i t . *<wt«Btfffflfc: J; o n o x 

(HN0 3 ) fcltfbLTT i 0 2 <9St®«f&-f 
l»N0 2 coJt^^^%5J:Ot.^<=5:&. 

[0012] frfe<o©«WiNo, (no, no 
2 ) zmimi&k. mmmmzfri^xHOt <o 
&£#tf s &mzi&T-tz. zm&iz, mm*m- 

mmzmttmrnx-zz. tt^ m 

vwLfttf®&LximmtimT-th<7)x\ m>*k l 

[ 0 0 1 3 3 frEL^m 1 <o§MiaBixa-c, N 

OOK^ { il^'NO K +tC«S»4NO, (7)it$*55 0 
%feLhfc=S:St. H<lf52c7)NO x (NOkN 
OsfV^A^mtt) -Cli. NO, <0-»!W»« 
S<l-fK»6. S30J5aiSi:LT«tt^$- 
«->T»#NO, *««S*4C:tT. NO, 

[0014]^^, «arassw)aftB»t»oTT i 

0 2 Srirt^tfii'-hS^BRL, %<?>m*V-yX' 

0 0 nmJilTCOjg^^SSSIt LTNO£N0 2 
izmtl. &%?)im%Y~yX'HO. NO, 5:©*? 
tfSrfir&fcfcwtli, iX(7)J;9=5rrn-fex$:^TNOx 

i o 2 (mt/-y) x-\t. t i o 2 

<Oto3ttt*SWffl{cJ:i)NO, ^^KtciEftLTTiO 

, vmizmmhkmiz. *<n-uz*msmx- 

hhKO t tLTftSfi-r*. dfldiO, NO, +ON 
0 2 Jt**^**. -f LT, tt^^fimtV-yTNO 
tN0 2 *gRE^foH««»t» TiO, 
Sr3iLt»3!!ia^+cONO, ig«5rffii6*. L^* { -5 
T, i<OJrfttcJ:Wf N TiO, S-±^kUc3tffl 
«. KSWaSffl^y-h-fc. 5BR*HlW)3HBi:TNO x 
i4y^fA?:Mt S £ i: 1= S . 
[0015] 

izmmi. t-r. zmsmmfti. wzttmi 
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no, m=<wmj:mm iKs wmm. 4fc*«G* 

4IgfcH2fc» M*JH8t»J&f 6««*foa6». S 
[00 16]H4fci$VVC. 1, 2ii-Wflh.NO. N 

o 2 «wwrAtAtifcxrx«». 3uiinE8wwrx* 

#. 5tis£*pg#, 6tiB:fr#. 7»4»6SSI(^9 
tfyr, ii,i 2iis^P"c**. 

[00 17] 0*0>£ii3SSfcJ:4NO, |k£ 

T^haiKiecOio^JlBt-ffo. £-r, NO, N0 2 

fcRl6«^87taoi^■ci«R8fc«ll*s■^4. £«r 
■Tfisjiwo'ri otJ:ORJss«736»A>aaRi;fcwis 

[ 0 0 1 8 ] Srfc. £ <0SSmtfflSJ:, 0 1 12* Lfc 

as i «*sin^T*BDa^*iwaaa-r *ft*> o ic, 

N0#X2:N0 2 XT^i:OS^Jk*JBi*£i:TNOx 

mommmt ixu. as^No i~i 

OiCs Ti0 2 , Zn0 2 . t/l/fiMK *<Dffi£® 
f-UJMPTFE B&lX'>-h±£ 

[ o o 1 9 ] *fc. mi<rmmm.*m\ *T«t l fc* 

OV>Tj£*4. 

(HtMUTiOj £6 3. 7%, T/l^'JffJtLT 
&9>WlV*7i* (K, Ti0 3 ) $-6. 3%, PTF 
ESr 3 OXOSMteTa^U £3 0 . Smmfcffll I 
T«R*tt8£ffc£U £*lSr5 0x3 0 0im?)lMXt 

LTH5t:*j»tsN o i <r>mm®t ttz. mz 

8SS£ft#3. 0 'J -v Y>V<r)3&X\ NO, 

NO, CD^T3MN0 2 «£/NOiftg-l-N0 2 iRS) 

£o~i oo%<D&mx'm«iz%z.xm\ *<ono, 

[ 0 0 2 0 ] B 6 (id OStltiSft&ftt-BrCA NO 
, Jfc**»lWI»iai2 0«HBOT*WltLT*Ufe. 4 
fc, NO, (%) tt<«EOJ:dfc]aw-&. 

no, i^s$= (apno, isuK-ajpNo, m) / 
(apno, mm 

H6j&»4>HB6j&*8rJ:3fc: s AP#*N0 2 £**a*ffin 
KHTttN0 2 m&nnt*) tn&ltWItTNO, 



tfA^Sr 1 ), N0 2 -£3PP5 0~6 0%-C&*<9NO 
, !&£*6 5%#**#£>ft*!, NO, •&3f$*<Mfi 

fSfi£*-f*<. N0 2 **r*6«l OOXTfcNO, gfc* 

[0021 ] £<W*£te. 4 NO, 

#ftfflli. mtONO, flWMffc l/C«BS*iTH 

&iiNo 2 mm?z.tfuommt&®mii%<. m 

, *««S-*tfcf4f:, NO, Rfc£$li5 0%Urt# 
NO, Bfc£$#ft6 5%T'NOi:N0 2 #Rl*ia8*3 
[00 22] CWio^NO, 0©*^<^-XAIiBT 

Jira+T* ht>K zh£X'm%.frhmmfrt>mi 

nXoGm&Ztlt,. -tttb*>. NOfcN0 2 *g*#L 

tv^no, (vtmx-a. ®m<z>mmx-<mnRj&tf 
£.txmzti&i><?>k%it>ti&. 

NO + N0 2 +H 2 O— 2HNO z (1) 

2N0 2 +H 2 O— HNOj +HN0 3 (2) 

NO, +£NOiN0 2 *9*#LTVt4*£(C 
li. NOtN0 2 tfRHtKHMI -fr>mn 
fcSMK (HN0 2 ) *>»»T**S*U 3 6<CNO, 
««6ftT®**r<OSBDt:ffli8fcffii!(HN03 )<W» 

[0023] 07{ill4OllSSiat'2 0B# 

®<ONO % mZmiZftiWk. ©*«82r5 0 0ml 
(«*) (C5MHB»«U fi«ttC«*fil}«$ 
fttv^HNO, , HNO3 tmiiiZitXVtftyiurfflJlL 

XfXN0 2 #****6 OXOTWjftttTll. ffi^^f^ 
V (N0 2 - ) mi 00%Sr£^» AP^XN0 2 £ 

4. IKtf-oX. NOi:N0 2 tf#&?hkZttmS%. 

ma) ifimtL, 8cm*cDmtiLm.iiHo t - m 

1 0 0 %£3r f) , 5if J0)N 0 2 IftF&tl k t t(iffE 
RJBsJiO ORJBMS^NOa - coJt$^'S< : 5:4i: 
#i^>ix4. 

[0024] CSe»W2D<Jct:. Ti0 2 5r±j^^t U 

^aaratt) Noi, 4 (T;u*u^Sra 

. No 4 (r**>Jj£ft*TiO, «0^H»=ffl 
^) , No 5. 6 (T;W* t^TN 
O, ^4<0^H$-ffV\ *«)IS**ttlRLfc. £<7)*® 

is*fc J:*itf. n o 2 cor;u* 'J mn^imKxmm 
wzTi\,/i i )&»*mmzk"c. no,^4$*«i6] 

±t 4 £ k iftmZ htz . %ii . T)Vi) 0 jS&tmiKJi 
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[00 253 C HS>»!! 3 } .1 <r>$mr:\± . 
#il/C. Ti 0 2 Oft#1*«^il50No7~l 2? 

fcjftif, No7OZn0, Nol lO^-f-f^ ht* 

«Tio 2 ^*$fi^N0/N0 2 o*/Wt 

tiB&l W£VMI£:*L ^nJiyhcO%«T{iN0 2 CO© 

[0026] JjlB^TtHSUi, m 1 (CipLfcNO, & 

{c^-fi^CllUc^-f^fttli. NO, *ono 2 

5 0 %JJlhOf»$K tc h t N O, |$£ 
ffi~Ff&. Clftii. Ti0 2 , ZnO. */Uf -M h£ 
±^^t-T«»©W*5NOi:N0 2 i^Wfr>®.1§-t 
•2>7W>T-*>9. NO, #<0NO 2 ^fiW5 0%i:>n 

mm*wj±mmi'. zotzMzuotco-utf 
[00 27] zcD^z^xmmizm^tztz^. m 

(fNO, +C7)N0 2 H^mtf81%X'lZ. NO, Sfc*¥ 
*<5 0%t^S*^ mm^^tUDTCONO, N0 2 CD 
*K»i-Hv?*l0. 14ppm, 1. 38ppm, N 
O, N0 2 (rW&mtttlZiXl 6 . 3%, 4 3. 4% 
•C^O, N0 2 #*^5 0%iiLhOffl^T'{SffiMMtC 

o 2 \i.w-&tm'>xmkm<iik<%z>. 

[00 28] *£T\ ^^id^*&tc{i, m2X'*-$ 
3 coWaiSTN 0 2 fcfcV ^£$£^S14^£MB 

u mm%2mmxnx'<i&mLV)ix%fr->tzmfHo 

1 Z'smtizw.mzit&x.oiztmttitf. ^ft-es^ 
No, mti^mz^x- ®f«*>'No 

2 £©*U^tl>i:. WTS&*n©«fc3tLTNO, 
K^;to { {£Tt&. ;^BfltC«kWf s ©iff 

tfsa-u st^No, mmjjm'&iKimx'm 

ts-rta^, H3(a) coidta^fcLxry^'j 
r&isfcX'Tmudki.zw.mmTfrtvmmizmLx 
mmtmummizm-ti . 

[ 0 0 2 9 3 at . £<WJiOiW<li 1 OtcWJEL^H 
M0lJSrEl8(C^1-. ^cOISiSMT'Ji. HUT'NO£NO 

2 t,zmt-tmimmi.m. axmotuo 2 m 
^)v-fr)\m-thw.2<mmj.m:^ tio 2 

k LX^&l^-h 1 3£iSoTff 5 tcOk-TI.. 



l*@ffi£MIS<9T i 0 2 i/—h 1 3 ^ffifg-t^ i: fc i> 

3fc*T 1 4 £IE iTjfcfH 0 0 n mOT?)jS^|-# 1 6 <D 
!S8tV- Vk U «JMW««l««ty- > t S . 
[00303 *>s6»4»rtcT8Wr ^ h 1 4 fcACfflfrfc 
NO, Sr^tf&flUIS&frSS-f t , T i 0 2 y-M3 

^*y"-^Ttti!aBMW)!iBtfc <* vmmt IX® 

86 U NO, *ONO£Ti0 2 v—hfcfl&lttEJSfc 

j:ono 2 -»no 3 - fciMw-ifctfct. *<m<m 

K»>*. i^tt3fc£«SltL=5rVvri0 2 i—h 

1 3<7Xk*Y->\tNO, N0 2 «0^&^©JfMtLT 

tueu minmimx'i&vzxoizNo^ <ono, & 

£tfN0 2 j£#*<^/i>-foT i 0 2 x-h 1 3fc© 

». ^m^^ h 1 4oajo«ctt»«wffi» 

SflSiSSSWHiHBfciSoT T i 0 2 y-H3 fciSI 

•fo3SfciE?ij Lxmmh zti>x-zh. 

[003 1 3 

[«fflc«WR] filial J: 5 te. d^aS^NO, Nt 

**ttfc i Wf , m i oj!iai^Tia«ia^m{c^tf n 

O, +^N0 2 Jt$* ? ^J: , )t^4J:d{cNOiS:N 

0 2 fciHtU ^<S2OJ0;aiST-NO, fcitXNO 
2 S-Ti0 2 , ZnO. VUri-j hWftdb^&S. 

ttttimmzmzitixoiziKztiz*')^ i 

i 3 SrSWTTi . ^NOji £ 

[00323 *Jt. #(CNOj >ftf>NO£N0 2 Izfflt 

-t&mxuv* **/y$m-t&%f£x°i>^mttk 
ix-mstimmtimkimt ®Kx*Y>cr>m& 
#'j?*<xm. im**fy**0)Z*wmmfr£.itiL 

Lxm&thmwmm^m^^cif. no, 

NO, i&fKZmbZZktfX'ZZ,. 
[013 iflM6SBO»««l. 2fc*fJ&r*NO x 
[02 3 ;^Hfl^^3. 4(C«^-ri»NO, 
[ B 3 3 £ 8 fc»j£-f S ®€tt<oa?f , 

H^ieHT-* 9 . (a) iir;u* u mm ®m Uz 
«. <b> teg£#. »^xa2r*a#fcr;u*yits§ffl[<o 

[04j no, mm%zm&tz>tMz®mLtzm 
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stowr, *£7)ffl^, Tn<*vm<r>w$ttm. NO 

, 1$**, GfcfcL*:N02:N0 2 fctf)Jfc*fc*fc4 fctf) 

xmttz® 

[06] SfflttSSfciiAP^NO, *3*fcNO,, 
l^$oia$£f!lt#ttll0 



[08] i«>»BH»il*ai0fc«iB1-*IIIS«*OflllS 



1 NO^'.x^H 
3 

7 

8 «*# («iam) 

9 wmmfowmfe® 

13 T i 0 2 h 

1 4 W&a33l0lM* r ? b 

1 5 #fls¥3i}«r 

1 6 jfi*W# 



[03] 




Ca) 



I 

fit-*?** 

a) 



[02] 





















It 

t 


— > 


HO tNto 

NO, ^ NOitff 


— > 


TiO>j,?iiO/EMf 

m 


— ? 




— •> 


1 




[04] 



[05] 



>l 



-Q- *« 



-»)2 



No 


TB«J*C4>PTPE(BO) 


7** 


NOittfi* 


»5tfc NO 






aa 


63.716 


as s 


8 


TiO»<70) 




50.4 


0.8 7 


S 


TiOi<«lH-Zn(QHM») 


Tio»aauffl» 


54.2 


0.8 7 


4 


TiCM60)+M«(05b(lO) 


■a 


69.4 


0.87 


6 


«0»CTO> 




71.0 


as a 


6 


TiOrfTO) 


•0.6MKOH 


66.6 


0.02 


7 


ZnOflO) 


41.6 


0.8 a 


8 


AbOtfTO) 


10.2 


0.-4 3 


9 




16.5 


0.3 0 


10 


j*tta<70) 


Ml 4 


ao g 


11 


W*tt»<70) 


45.4 


0.8 7 


11 


ESM-6<70) 


36,6 


aos 



'ftraKmnam. -bob 



/ 
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[07] 



^ 80 



60 
40 
20- 



0* 



29 40 60 «© 1*6 



1 



£80 



,40 

" 0 



*<> 40 66 80 too 



[08] 



*.v 



It 



1 



1 m-r-v ! 



